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Respiratory-Mode Display of
Echocardiographic Images Highlights
Effects of Pericardial DiseaseMichael V. McConnell, MD, MSEE,* Holden H. Wu, PHD*y
ECHOCARDIOGRAPHY IS COMMONLY USED TO EVALUATE PERICARDIAL TAMPONADE OR
CONSTRICTIVE PERICARDITIS in which key ﬁndings include respirophasic changes in chamber sizes,
such as right ventricular (RV) diastolic collapse and leftward shift of the interventricular septum (1). As
these changes can be intermittent and subtle and with overall motion dominated by cardiac contraction,
the respiratory effects can be missed, particularly by less experienced sonographers or physicians-
in-training. Recognition is important to guide M-mode and longer 2-dimensional (2D) and Doppler
acquisitions to evaluate respiratory effects more thoroughly (2), especially because short cine loops may
not even capture these intermittent effects. An alternative 2D echocardiographic approach to facilitate
recognition of respiratory changes would be to “freeze” cardiac contraction, thereby accentuating any
motion due to respiration. In this iPIX, such a “respiratory-mode” approach is presented (Figs. 1 to 3,
Online Videos 1, 2, 3, 4, 5, and 6), in which RV collapse and septal shift are highlighted by displaying a
cine loop using only image frames from a speciﬁc point in the cardiac cycle (i.e., diastole). Displaying
images over the respiratory cycle, not just over the cardiac cycle, may aid in the detection of hemo-
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Figure 1. Respiratory-Mode Display of Right Ventricular Collapse
Parasternal long-axis 2-dimensional echocardiographic images in a 38-year-old woman with non–small cell lung cancer admitted with shortness of breath and
a pericardial effusion on chest computed tomography. (A, Online Video 1) The full cine display shows a small pericardial effusion with intermittent right ventricular
(RV) diastolic collapse. Selecting only the diastolic images from the same acquisition (B) and then displaying them as a cine loop (C, Online Video 2)minimizes cardiac
motion and highlights the respirophasic motion of the RV free wall (arrow, B). RECOMMENDED media-enhanced DOWNLOAD HERE: The author has provided an
exclusive and innovative version of this PowerPoint slide. This will replace the default slide download for this paper (Figure 1 media-enhanced slide download:
http://jaccimage.cardiosource.com/JIMG0926/0926slide1-06-21-2013.pps).
Figure 2. Normal Respiratory-Mode Display
Apical 4-chamber 2-dimensional echocardiographic images in a 54-year-old man undergoing chemotherapy for Hodgkin’s disease. (A, Online Video 3) This baseline
study shows normal left ventricular (LV) systolic function on the full cine display, without signiﬁcant respiratory changes in the left or right ventricle. (B, Online Video 4)
Selecting and displaying only the diastolic images as a cine loop provide an example of a normal respiratory-mode display, with minimal cardiac motion and lack
of respiratory changes clearly shown. RECOMMENDED media-enhanced DOWNLOAD HERE: The author has provided an exclusive and innovative version of this
PowerPoint slide. This will replace the default slide download for this paper (Figure 2 media-enhanced slide download: http://jaccimage.cardiosource.com/JIMG0926/
0926slide2-06-21-2013.pps).
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Figure 3. Respiratory-Mode Display of Constrictive Physiology
Follow-up apical 4-chamber 2-dimensional echocardiographic images in the same patient as in Figure 2. Shortly after starting chemotherapy, the patient received
a diagnosis of Staphylococcus aureus bacteremia, after which a pericardial effusion developed, which was found to be purulent on pericardiocentesis. (A, Online Video 5)
The full cine display now shows a thickened pericardium with intermittent leftward septal shift, consistent with constrictive physiology. (B) A more complete
implementation of respiratory-mode display in this case is shown in which the diastolic images are reordered based on respiratory phase (from the respirometer
tracing). (C, Online Video 6) This isolates and accentuates the display of septal shift (arrow, B) that occurs over the respiratory cycle, clearly evident on the respiratory-
mode cine display. RECOMMENDED media-enhanced DOWNLOAD HERE: The author has provided an exclusive and innovative version of this PowerPoint slide. This will
replace the default slide download for this paper (Figure 3 media-enhanced slide download: http://jaccimage.cardiosource.com/JIMG0926/0926slide3-06-21-2013.pps).
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